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It has been shown Ill that many times oversized n-GaAs diodes when operated in a high impedance waveguide past structure oscillated in a LSA relaxation mode. It is the purpose of this paper to present a simple analysis of the LSA relaxation mode and to show a new circuit suitable for operation of epitaxial diodes in this mode. Fig. 1 Design criteria and understanding of the LSA relaxation mode is gained from a simple analysis of the oscillator shown in Fig. 5 . The LSA diode is represented by a piecewise linear current voltage characteristic and a total parallel capacitance C t = g(f)C , where C is the dielectric capacitance of the active layer and g(f) a slightlyofrequency and voltage dependent factor taking into account the electronic contribution to the total capacitance. The transmission line in Fig. 5 represents the two shorted parallel plate transmission lines forming the iris shown in Fig. 1 
where the inductive time constant T' = G L. From equations (3) and (4) The same time constant is applicable when the device voltage decays through the negative conductance region. Further analysis has shown that the portion above threshold only slightly depends on bias voltage and is shorter than the subthreshold portion for moderate bias levels. Therefore, the observed voltage tuneability of the LSA relaxation mode is understood from equation (4).
The fast rise of the device voltage to nearly full amplitude in the first cycle after applying the bias pulse prevents domain formation and thus eliminates fatal avalanching in the starting of long LSA diodes and allows series operation of several such diodes.
In conclusion, for the LSA relaxation oscillator design criteria have been established based on a simple analysis, which is in good agreement with experimental results and with complete computer simulations. 
